Abstract: "Knee Joint Osteoarthritis" is the topic chosen for the first editorial of the second volume of this journal. The aim of this editorial is to discuss this interesting but little analyzed topic in the current literature, in order to explain and help readers to better understand the functional anatomical aspects of knee joints affected by Osteoarthritis (OA). As the knee joint is tri-compartmental, numerous radiographic patterns of disease are possible and the differences between the two main compartments of the knee (patellofemoral joint versus tibiofemoral joint) are explored in this editorial.
Introduction
Osteoarthritis (OA), the most common form of arthritis, is a degenerative disease characterized by a progressive deterioration of articular cartilage, resulting in pain and severe disability [1] [2] [3] [4] . OA affects millions of people and is the most common cause of pain and physical disability in the world today, with huge social and economic costs. In Europe, over 40 million people are affected by OA and it is estimated that 130 million Europeans will suffer from OA by 2050. An estimated 52.5 million people in the US suffer from OA and the total costs exceed $100 billion per year [5] . OA is a complex multifactorial disease affecting more than half of the over 65 population throughout the world. Knee OA is a chronic joint disease affecting one-third of elderly people [6] . Nevertheless, joint injury also contributes to acute and long-term cartilage degradation in the younger population. Presently, there is no treatment that can reverse or halt OA, other than pain-relief, until joint replacement becomes necessary, with considerable economic impact. Abnormal mechanical loading plays an important role in the progression of cartilage degeneration after injury. Moreover, injured cartilage has limited intrinsic repair capacity and the current research in the field of pathophysiological mechanisms at cellular and tissue levels is essential for developing effective treatments to restore function and prevent disease progression [7] .
The disease limits daily activities such as walking, stair-climbing and housekeeping, leading to a lack of functional independence and impairment of quality of life. Clinical guidelines recommend non-pharmacological strategies in the initial management of OA symptoms [8] . The need of tailored interventions is emphasized, given the heterogeneity of knee OA in etiology, clinical presentation and natural history, in order to optimize treatment outcome. Since the knee joint is a tri-compartmental (patellofemoral joint (PFJ), medial and lateral tibiofemoral joint (TFJ)) [9] , tailored treatment based on compartmental involvement may be appropriate. The aim of this editorial is to discuss this interesting topic, one that is little analyzed in the current literature, in order to explain and help readers to better understand the functional anatomical aspects of the two main compartments of the knee joint (PFJ vs. TFJ) in joints affected by OA.
Short Overview of Patellofemoral Joint vs. Tibiofemoral Joint in the Osteoarthritis (OA) Process
Since the knee joint is tri-compartmental, there are various possible patterns of knee OA. In general, we see knee OA principally as a disorder of the TFJ and radiographic investigations tend to focus only on the antero-posterior X-ray, without exploration of the PFJ [10] . However, PFJ involvement in the OA process has become more apparent since the increased use of lateral and skyline X-rays. In truth, the PFJ is one of the most commonly affected compartments. Although the presence of osteophytes alone is not sufficient to diagnose OA, a higher frequency of radiographic osteophytes in the PFJ compared with the TFJ compartment has been observed [10] . A study on the most common radiographic pattern in patients suffering from knee pain evidenced a great prevalence of the combined TFJ and PFJ disease (40%), followed by isolated PFJ OA (24%), with isolated TFJ disease in just 4% of patients while the remaining 32% had normal radiographs [11] . Although there is a high prevalence of PFJ OA, little research has been carried out regarding this specific disease entity. The significance of PFJ OA has been demonstrated in recent data, showing that the presence of PFJ OA at baseline is an indicator of the progression of structural change in the TFJ compartment over 30 months [12] . The PFJ compartment is often significantly affected by symptoms associated with knee OA, and is possibly more important than the TFJ. Knee pain in PFJ is often associated with osteophytes, whereas the presence of osteophytes in the TFJ compartment is often not painful [13] .
Radiographic and Magnetic Resonance Imaging (MRI) studies show that the PFJ is crucial to exacerbate knee OA symptoms, and might be more relevant than the TFJ compartment. Moreover, patella cartilage has different biochemical and mechanical properties from tibia and femur cartilage. Indeed, patella cartilage demonstrates more in vivo deformation in weight-bearing loaded activities [14] , since it has higher water content than femoral cartilage and lower proteoglycan content. Moreover, biomarkers of cartilage damage/loss, as serum cartilage oligomeric matrix protein concentration, are higher in patients with TFJ OA than in patients with PFJ OA of similar seriousness [15] . We may deduce that this means qualitative differences in cartilage metabolism in the two compartments. The pathogenesis of OA has been associated with both systemic and local factors and several studies suggest that there is a difference in risk factors between the PFJ and TFJ [16, 17] . The PFJ's biomechanics are different from those of the TFJ and the elements affecting the magnitude and distribution of PFJ pressure have important pathogenetic implications. Unlike the biomechanics of the PFJ, the factors influencing the distribution and magnitude of TFJ force are exclusive to that compartment. Medial TFJ OA is more prevalent than lateral TFJ OA [18] , due to the specific nature of the biomechanics of each compartment. Devices such as laterally wedged shoe insoles, varus knee bracing and kinesio tape are potentially very useful in the management of medial TFJ OA, because of their minimizing effects on the knee adduction moment [19, 20] . Although there is limited available evidence, patients with PFJ OA show features and physical impairments that are sufficiently different from subjects with TFJ OA to warrant targeted intervention. An important feature of TFJ OA is reduced strength in muscles, often the quadriceps in particular. This is crucial for both pain severity and physical impairment in individuals with TFJ OA [21] , and some studies indicate that quadriceps weakness may precede the development of OA [22, 23] . Muscle weakness probably also accompanies PFJ OA, but it is not evident which muscles are primarily involved, due to the lack of studies comparing lower limb muscle strength in patients with PFJ OA to TFJ OA. Studies confirmed the relationship between quadriceps weakness and knee OA in all compartments [24] , showing an important role of quadriceps strength in TFJ OA.
Kinematic changes during ambulation, caused by traumatic or chronic conditions, induce in the knee the shift of the load-bearing contact location of the joint to a region not conformed to the new loading, leading to osteoarthritis. The rate of progression of osteoarthritis is associated with increased load during ambulation. Recent studies have supported the earlier findings that a high adduction movement of the knee during ambulation is frequently reported to influence the progression of medial compartment osteoarthritis [25] . Varus but not valgus alignment increased the risk of incident TFJ OA. In knees with osteoarthritis, varus and valgus alignment increased the risk of progression in the biomechanically stressed compartment. Knee valgus and varus load during sports movement is viewed as an important predictor of non-contact anterior cruciate ligament injury risk, particularly in females. Formulating movement strategies that can reduce valgus loading during these movements therefore appears pertinent to reducing anterior cruciate ligament injury rates. Although knee malalignment is assumed to correlate with knee OA, it is still unknown whether malalignment precedes the development of OA or whether it is a result of OA or (even more likely) whether the relationship between malalignment and OA is bidirectional (Figure 1 ) [26] . medial compartment osteoarthritis [25] . Varus but not valgus alignment increased the risk of incident TFJ OA. In knees with osteoarthritis, varus and valgus alignment increased the risk of progression in the biomechanically stressed compartment. Knee valgus and varus load during sports movement is viewed as an important predictor of non-contact anterior cruciate ligament injury risk, particularly in females. Formulating movement strategies that can reduce valgus loading during these movements therefore appears pertinent to reducing anterior cruciate ligament injury rates. Although knee malalignment is assumed to correlate with knee OA, it is still unknown whether malalignment precedes the development of OA or whether it is a result of OA or (even more likely) whether the relationship between malalignment and OA is bidirectional (Figure 1) [26] . 
Conclusions
This editorial explores the evidence suggesting that PFJ OA should be considered distinctly in respect to other knee compartments OA. Even if the PFJ involvement is underestimated with respect to TFJ, this compartment is commonly afflicted by OA, leading to considerable pain and disability. The osteophytes are more present with a higher frequency in the PFJ than in the TFJ compartment, while serum cartilage oligomeric matrix protein (COMP) and other biomarkers are higher in patients with TFJ OA than in PFJ OA [15] . The reduced serum COMP in PFJ disease compared with TFJ OA could be due to small articular cartilage volume in the latter or to a qualitative difference in cartilage metabolism. The clinical outcome for PFJ OA should be improved, increasing the study on conventional pharmacological and/or non-pharmacological treatment strategies oriented to the exclusive biomechanical functions of the PFJ and the specific 
This editorial explores the evidence suggesting that PFJ OA should be considered distinctly in respect to other knee compartments OA. Even if the PFJ involvement is underestimated with respect to TFJ, this compartment is commonly afflicted by OA, leading to considerable pain and disability. The osteophytes are more present with a higher frequency in the PFJ than in the TFJ compartment, while serum cartilage oligomeric matrix protein (COMP) and other biomarkers are higher in patients with TFJ OA than in PFJ OA [15] . The reduced serum COMP in PFJ disease compared with TFJ OA could be due to small articular cartilage volume in the latter or to a qualitative difference in cartilage metabolism. The clinical outcome for PFJ OA should be improved, increasing the study on conventional pharmacological and/or non-pharmacological treatment strategies oriented to the exclusive biomechanical functions of the PFJ and the specific impairments linked with disease in this compartment. Kinesio tape, bracing, cupping therapy, adapted physical activity, kinesiotherapy and physiotherapy are interventions that all offer possibilities in the improvement of symptoms and/or reduction of PFJ stress and pain in patients with PFJ OA [27] [28] [29] . There are few studies in literature that demonstrate these important differences in knee joint compartments. Such differences likely reflect distinct cellular and molecular responses to different biomechanical and/or biochemical signals and thus, understanding such processes opens new directions for therapeutic intervention, both pharmacological and non-pharmacological. Definitely, more basic and clinical studies are required to understand differences in OA pathophysiology affecting distinct knee compartments and to identify the therapeutic strategies most effective for each one.
